We present the first reported case of a pregnant patient with severe subglottic tracheal stenosis who required elective surgical tracheostomy prior to administration of labour analgesia.
Although extremely rare, tracheal stenosis may present in pregnancy and cause a dilemma as how to best manage the patient. Only five cases of tracheal stenosis have been described in pregnancy [1] [2] [3] [4] [5] . In all five patients conservative (non-surgical) airway management was possible. We present the first case report of a pregnant patient with severe subglottic tracheal stenosis who required elective surgical tracheostomy prior to administration of labour analgesia.
CASE HISTORY
A 37 year-old, 163 cm, 124 kg, gravida 1, para 0 female at 23 weeks gestation, who had a persistent subglottic tracheal stenosis, was referred to the High Risk Obstetric Anesthesia Clinic for initial evaluation of her airway and airway management recommendations for labour analgesia and delivery. The patient thought the subglottic stenosis had been present from birth.
At the age of 24 she underwent laser surgery for correction of her gradually worsening subglottic stenosis. This had proved unsuccessful and postoperatively tracheostomy was necessary to protect the airway. The tracheostomy was discontinued four weeks later. At the age of 30 she required fibreoptic intubation of the trachea for a cholecystectomy and only a 5 mm internal diameter endotracheal tube could be inserted into the trachea.
In the first trimester of pregnancy she reported limited exercise tolerance (able to walk one block without dyspnoea) and she led a sedentary life. In the second trimester the patient noted increasing shortness of breath and stridor on minor exertion. At 16 weeks gestation she underwent a spirometric pulmonary study, which showed significant flattening of the expiratory curve, and which was reproducible on repeat trials and was strongly suggestive of airway obstruction. At 23 weeks gestation the recommendation was made by the obstetric anaesthesia and otolaryngology services to secure the airway with an elective surgical airway prior to the use of anaesthesia (of any kind). At 36 weeks gestation the patient was admitted for an elective tracheostomy under local anaesthesia. She fasted for eight hours preoperatively and was premedicated with intravenous metoclopramide 10 mg and sodium citrate 30 ml orally. Intraoperatively intravenous midazolam was administered in 0.5 mg increments to a total dose of 2.5 mg. In addition to standard anaesthetic monitors, an external fetal heart rate monitor was used to continuously monitor fetal heart rate. Supplemental oxygen (inspired oxygen fraction (Fi0 2 ) of approximately 1.0) was administered via a tight-fitting mask throughout the surgical procedure. The 59-minute tracheostomy was uneventful but difficult due to multiple adhesions and scarring. The patient tolerated the procedure well. No fetal heart rate abnormalities were noted intraoperatively.
Spontaneous onset of labour occurred at 39 weeks gestation and she was admitted to the Labor and Delivery Suite. Her admission blood pressure was 120/65 mmHg, pulse rate 65 beats/min and respiratory rate 17 breaths/min. Her blood oxygen saturation was 98% breathing room air. Administration of supplemental oxygen ( labour analgesia and continued throughout her labour. The patient received uneventful combined spinal epidural analgesia in the sitting position, using a midline approach at the L3-4 vertebral interspace. The uneventful vaginal delivery of a 3,450 g female with Apgar scores of 9 and 10 at one and five minutes was accomplished.
Her postoperative course was uneventful and she was discharged home with her baby on the second postpartum day. She underwent uneventful reversal of the tracheostomy four weeks after delivery.
DISCUSSION
Although extremely rare, subglottic tracheal stenosis may present in pregnant women and create a dilemma for anaesthetists and obstetricians as how to best manage these patients. Evaluation and management of subglottic tracheal stenosis in pregnancy may be complex and technically challenging. The literature regarding management of tracheal stenosis in pregnancy is very limited, with only five reports [1] [2] [3] [4] [5] . There was no consensus reached as to the optimal anaesthetic management, however in all five patients the airway was managed nonsurgically.
Ratner et al reported a 32-week gestation parturient with severe tracheal stenosis who underwent elective laryngoscopy, bronchoscopy, and tracheal biopsy after induction of general anaesthesia by inhalation of sevoflurane by mask. Laryngoscopy demonstrated a fine tracheal web, which was biopsied with forceps. The airway diameter was subsequently enlarged to 1.2 cm, ventilation improved and no further resection of the web was indicated 1 . At 37 weeks gestation the patient underwent elective caesarean delivery for breech presentation under spinal anaesthesia, without incident. After delivery she required no additional therapy for her tracheal stenosis 1 .
Sutcliffe et al described a patient with severe tracheal stenosis who underwent uneventful caesarean section under regional anaesthesia, but died a month later following a cardiorespiratory arrest from airway obstruction 2 . In the third report, Salama et al described tracheal balloon dilatation in a term parturient with a tracheal web 3 . Pare et al described a patient with unrecognized tracheal stenosis, which caused unexpected upper airway obstruction 4 . In the fifth case report Mallett et al used a gas mixture of helium and oxygen to facilitate respiratory function during labour and vaginal delivery in a parturient with subglottal tracheal stenosis 5 .
Dedo et al observed 52 patients with idiopathic progressive subglottic stenosis over 34 years 6 . All but one of the patients were female, a finding, the authors concluded, that may suggest a hormonal cause. In some cases, without treatment, the airway progressively narrowed until tracheostomy was required. Interestingly, unlike traumatic subglottic stenosis, the idiopathic form caused submucosal fibrosis with evidence of chronic inflammation and spontaneous regeneration of the submucosal stenosis following surgical submucosal resection, preventing a definitive cure 6 .
In general, regional anaesthesia is the preferred and potentially safer anaesthetic option for caesarean delivery. However, general anaesthesia offers a rapid induction that may be necessary in emergency situations. Nevertheless, despite technical advances in airway management, failed intubation and/or aspiration of gastric contents can occur and the consequences may be catastrophic 7 . Thus, unrecognized tracheal stenosis may lead to unsuspected difficult intubation, with grave consequences for the mother and fetus.
In the non-pregnant subject with tracheal stenosis, stridor or other symptoms and signs of upper airway obstruction may be absent until at least 75% of the trachea has been obliterated 8 . However, airway engorgement in pregnancy may increase the severity of any pre-existing stenosis and increase airway compromise. The timing of the surgical intervention must ultimately be a compromise between the risk of preterm labour and that of progressive engorgement of the tracheal mucosa. In extreme situations, such as severe and persistent subglottic tracheal stenosis as described above, prophylactic elective surgical tracheostomy prior to administration of labour analgesia or anaesthesia of any kind may be advisable.
